Effect of recombinant GM-CSF on the metabolism of cytosine arabinoside in normal and leukemic human bone marrow cells.
Human recombinant GM-CSF (rGM-CSF) is under investigation as a growth-protective agent for normal hematopoietic elements in phase I trials of myelosuppressive chemotherapy and in bone marrow transplantation. We determined the effect of rGM-CSF on the metabolism of high dose Ara-C in bone marrow mononuclear cells (BMMCs) from healthy volunteers and patients with ANLL. Cells were incubated with rGM-CSF alone, Ara-C alone, or a combination of the two drugs. Treatment with rGM-CSF alone yielded approximately a twofold increment in intracellular dCTP pools in normal BMMCs but not in leukemic blasts. Exposure to rGM-CSF in conjunction with Ara-C corrected Ara-C-mediated declines in dCTP levels and decreased cytosine arabinoside triphosphate (Ara-CTP) accumulation in normal BMMCs but not in their leukemic counterparts. Furthermore, when exposure to Ara-C was preceded by treatment with rGM-CSF for 18 hr, an even greater reduction in the Ara-CTP/dCTP pool ratio was observed in normal versus leukemic elements; however, this did not significantly change Ara-C DNA incorporation in the two cell types. The differential effect of rGM-CSF on the phosphorylation of Ara-C in normal BMMCs versus leukemic blasts has potential implications for the use of a regimen consisting of rGM-CSF and high dose Ara-C in the treatment of ANLL with chemotherapy or autologous bone marrow transplantation.